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•& 7^^ UlS'S^, ^3] 1^0.3. jmlS<S3-§- 7\Z\*\, 3# «>-§■ £-°>. JL*l ^ ^.O):^ 

>H #3 * D ti ^HlS.^ ^(Stt) ^ufl XlxlSflS.^^ -§-§-°)l J=-*| <&±- Xl5 2 ^ R] 4f2| ^AV5)-# 

7l*R 2:^ #3 Alfl- ^fls wj-^ofl ^olrf. 

a*, -g- t^f^sU -£--§-?!- ^ -§-<?] -*7l Q^cls. ^2^i ^ S£fe *>sj-# 7]*fl s-^l-oii ^j-sv 34 
A. 



D fl» 3?!- ^^5. oi-g-E]7lul- fEfe ^-§-=1^ ^-9-7} ^A*y<A *l*im*\JL efe -g- 

°4 4 £1* 3i 4 



A o v 7] -M-a* -M^sl-^^ Ai^oiiAi ^fl^M €• °l-H-7> 4i ^ja.^^ ah^v 5.^3°] 

°mr Sl^ 5J^^ 



#°1HH <>1 ¥ W«l ^ <a^#ol ^# ^efls. 0)51 °- 

'i^O.S. 2^Sl] 41" ^S(-§-5. «-«fl^l^ ^'SSl-Tfl ^^-A]?j O.S.^| <gC>1^1l4^- A>Ajo)l 7101^ 

14. 



cfl^2jo.S. ^-^^^.S, al-^-^sl-Tflfe ^-^§1 ^Eflol W# Zr0 2 /Ce0 2 ^Efl5Ai ^ojsflA^ a>^- 



nelM-, olel*V tiV^- ^o)|a^ ^.^€rl 1-AV^o] ^.^o], 7 >^t!- Q 7>^ ^ol H>^-3]sl-7flfe 13 OJS. 

°v^?v oia^3* 5>fe ^^.7> 5tli4. ^HI'S-. ^ D fl^ J:#4 *a^ 

c\^\^x^± 3l£d\}*\ %7]?} A>-g- ^ofl^£ ^n||7> 7}^t> SV Aj-Efl^. ^ ^ fe ^ o] y>^-a!5>i4. ^ a D fl 

1- ^^sfe 21 se^ nidi ^^l-^S- 7>^^v t> 3-2 §-e)s]4 0 l; *H, aium^ % ^S. ^^-^11 cflafl ui 



'S^^- 43* A?-* 5i* ^-3^s 3V4. 
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2Lt± e] t^^- Zr0 2 /Ce0 2 3l2] SEfe- ©.S Jl-g-Sfl tgEflS} £-t£ 7] 3)3 

sfe (€■ 3E:^*©13te ul-g-Jfl ^1^4 «17> *f7l*fe ai- 

ar s-oi "ii-f- •sa mhh 4 1 a# 2i°i^-)^ ##* r ^ ^n«^sa^i «r &3i *h=- 

-ilfl iTO-i- Xl-g-SrHT.)- sl-fe- en flcK ^71 2^*2] o]%& svq-^ ^^<H 41 «- ^©i # «la 

^-g- *>U)-^ 4J*H jL-frofl^ sHiA]^ $-2ix}5. 2)u)<£^ ji^cf^ ^°l=r. 

clel^V lift <q 4]^, 

(i) %*H. ** ^ *>fe <g.^>l-Sl ^5 3 3 r 2 °fl ^1 s^^- ^-g- *g*HM s §5^1r l 2]Hlr( 

r=r,/r 2 )ol 5 ol-S-olji 167 *l ^ 5? ^-Q-'fr JW&M His. ^*Rr #31. 

00 °1°H.^-7HH °J<Hsl ^ v #°fl "371-i- 37}sRr #31, 

(iii) °121- SO] 5}0j AjA^ S)^^ #31, 

(iv) £-3, #7l S|^€ sfiA] 7| & 

3 ^3 o)S=Lo]*}u\ i o}SL»&\ 7 1\#& U)S#2l ^* *|3iE?^ ^ 4l#2| ^ 7l3l3 5>Tr 2^ 

#°1 -gol^fe 3* Sfe *|Sa| ^ ^lf-21 ^ a>3-# 713] ^Aj o-2l 3]2:°ll ^J-iT- *fl2 W 0 V ^* 



■& "SM^ H o v ^°fl ^sfl, «r 700 *C2) ^ s>4i £-5L°)H ZrQ 4VS*# ^Eflel <*# 4^ fli}. nj-s^, ^. 

^^l 2i*>^, n-g-31 €-«HH ^ti^l Sfl^ -S-sofl «lefl ^x^i #-§- A>-g-^-o.s.^ o]s, 

£<H*lfe 7}#q<L5L ^ #-g- ^^ci| -g-g-^H ajth* ^slzl -§^g-ei ^ uia#^^- 7 >1 ^ sfltj-. 

^1 S>4^ #31# t^tASH], ^S. 31-8- Sfl ^ 91 Jl ^"71 ol-g-^Hl ^§ ^ Xi^nl (Stt) 

21 ala^^^- rt^sl -§-§-^ ?1$H A^fe- 2i^*r- 9X^. 



*^ 371^ #^^1 27H1 A>^-£1^ 3.71 # S^^-O.S.'H -g-Ols>7fl S^SfJl ^ JflnJ-. 

^ * ^l^^g- »W^^ B s re* oflAi*|.7l fl* ^51 7}3 ^sfl^ol 

■g- ^^4: -a^^-^l Sl^^i. HlS^^-8r tq-g- ^7l IV^I- (The Journal of the American Chemical Society, 60:3 

09 (1938))°11 7l2fl£H «.-f-i-T-f«H - <a 41 H - E J (Brunauer - Emmett - Teller) fj-^o. 3.-^ ^-^^ AST 

M D3663-78°fl 4^ *^4| alsfl b.E.T. alS^^# ^^1^. 

7flcl-7>, xl s.^^g- ^ Aflf-i- 71313. sH= ^1-ol^fe 5.^ol AV-g-slfe ol a^o. x| ^(SEfe) 4# 

3 01 *fl el) o> tvcf. 



^1 aV^.# ^(Sfe) ^3}^ C=r^#)# 7l3]3 Sfe #3.ol*=. 3_7]2) J131 nl^^s-o] on 3) aJ-^ 

6)1 ^e}-^^ oj fe ^a. q-El-ifl^, AJ. 7 ] nlfl^Ht^. o)« o^, o^eaJ. £fe oj-vg.^ ol^-s}. 

^ EEtt ^ ol^S-21 °J2)3 ^7> T Xl^. ©lei* S-4lAlfe A^l# afe- xla S ^ol #3ol= ^ 

Efl3 ^3l*Mi4 ££tt ^ #3ol= ^Bfl7} -g-^Sl-fe- 53^- ^ 5a*1<?}, ^ Efl ^^-21 «1^ # 

^sfl ol^Tvl-21 of 10%# 2:2l-§>xl 8^fec}& 9> 5d* 5J°1 c t. "fr^oll 2l*>#, Aflf- ^ *1 e^^-ol fg. 
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"W B ^S, T^Sfe S-S.©1 = 21 sg-g- a| 3 n>ol-f- (Michael L. McConnell)2l (the review Ana 

lytical Chemistry, 53:8, 1007A (1981)H 7}^^ >&tH 4^- % «HH ^sfl ^=1^ SS.»lE.a| 

" ^ # 3.71" 4fe ^ ^Aj^ #^ol S 3 ^sj-a] sg-g- 333. gM«r*? ^ o^. ^flol A>-g- 

^71 «V 44 Qo], -g- wj-^21 ^ t^I^ 4 Siafe- 1- 4l# #2} i^-g- 53 _os_ oi^o^r*. 

^. ^oll^ A}-8-£|fc- $1$ xl ^ g 4| # a 53 TllSSRr <^el7}xl «o v ^^ #°Jzll ^€*HtI ^3 

^1S1<H Xl-3-4 &?H1 ol nl 7l7fl£]ol 514. 7fltf7>. OH-* ^ GjJjlfe Aj-<ya} o.a_ °J^= 7>^f44. 

44*1. S"^ ^ls^^- f° -g-d|s] ^ £ 7> Zr0 2 ^"5.5- 44Mlir ^-f ^H^SMlfe 0.1 tfl^l 2 mo 1/1 ?] ?34*1 
s.^^ EE^r ll^M =..3\i -g-^* 140 *C ^] 300 t, «r^-^*r7llfe 150 V. ufl^l 200 t2l 7><g *H1 7}*r 

-g-sfl /-H^i 2j-§- ^ Si 4. ^l=iJF -8-^ S0 3 /Zr0 2 !-t>l7r 4^4711^ 0.34 4*1 l^Jl -g-^a) ^- 

JE7} Zr0 2 ^^5- 44^-tife 4?M*r>flfe- 0.1 vfl^l 2 mol/l°J ttH^at -g-<^# 80t 4*1 150t, 4434 
Tflfe 4 90t;2l -a-S.^^ D fl€ Sfe <9-t]- °till ^°fl>H 7>1 SHI 7>^ S-SflAl^Ai 412:^- ^rZ £14. °14 

^-01 sH 2j7H jg-AVX] "371, BMM*Mlfe 2J-.2.1-I4 ^-g-°Jl* <M»8-*H P H7f 4 8<>1 € °H4*1 ^4 

Al?|j7; O^Ai, olSf go) S>C^ ^^r ^l^SrJl ^7>SflA-l ^AVAlylnl, o] ^ nfl^el pH ^ 

S>711^ 0.5 vfl*l 5 °14. 

•H- u ^°11 21 SV^, ^5 3.7171- 5 nm ifl^l 500 nm, wl-^-^Sr^lfe 10 nm ifl^l 200 nm°J ^ ^V§-^ Xl 

4. 

vm7}x\g., & "fi-^^lAi A>^-sl^ 41^- ^ a- altl-Sb 7l#, ^-*1 s.*l -g-7fl ^12,583,735^, ^^^.SSS^SGS, 

1-^12,583,737S. & ^12,596,380 3L, ^^12,596,382^, %x\)2,62 1,57631 ^ ^^l 2,655,972 Jl °fl 7l^fl^ a 0 >^o)] trf 
4^1 ^ Xl^l^-, °1» ^ H o v ^°il ^=lfe ^^H^^fe" ^ V 7l ^71^1 %V S o]-g. 

tt'S^fe. 3 vflxl 100 nm, W>^"2| Sr^fe- 5 ^1^1 50 nm^l ^-g- 3.7l# 7}xlfe 41-f- 4^- A>^-efe #0] 7>^5->cl-. 

*21 2:71 pHZk, 5 #S<>1= ^^-#ol 9i^s r i 53$r ^# 7>^ ^ Xl£^ ^^=1 

Jl S^«4^ °J: ^ X14. °1» ^sfl^ife, 4^21 7j-^sV 5itiV zl-^ol ^^.^v ^ &rf. asV, aV^-ofl AV-g-£)n 

€-4. U J-^°)1 4^ w o v ^°ll slsfl ^ xife- S^#a- °1^M1 *t^| ^ 0 Misi ^oltf. 

"fr^ofl 4^ «o V ^2l s.^ol] ctl-e.^, #21 Jg^ 5L7l<>fl tf\^ Ale.3^- #21 ^5" 37l (oil- = ^5 3.71 

& ^^1, ofl# 1^ nmS. SAl^)2l alfe 21= 5 ol-£ol<^o> ^4. Aj.7] u)^ «>^}-a|*].7l|fe 4 10 ol^H. 

c-14 a r ^2l*>7fl^ 4 20 ol-tMcr. 21= 5 u}^ a)s. <£o)$. ^-«] «1S^^# 7^H, o^g ^-fofl^ 

^nfls. oi^-«>7Hife- ofl^ «ia^3l-i- o-s. 

^ *«S<>fl tt o v ^2l s.*l 4^21 ^1 EH °o to fl 4=3. -tV^r# Zr0 2 ^(Hfe) CeO 

2 ol tl-s.o_e. ul^Jel ^EflS. ^^*rfe ^-f, 0 l"t2l ulH^^^- 9_>^ ^-aI 7] ^ 74 o_e_ ol n) oj.^^ ^«.s. s .« El 
^13 ^&(^fe ^§)-§- ^7) ^^-#°il ^7>S £«gth X14. a>2r S-ol cf=-o.S. Al~g-J=£ Al a. 

a ^ (^lsat|o» ^(se^) Afl# ^#21 ais.^^* °i^^^l7lfe as. 2>^^i Ai^a- fe«-7fls. -g- lk*$ 
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-g- *«34|>M ££rr ^^"#S.>H A}-g-5j ^ ^ SMI 5. A] ^ = BMI.2.t|# 

H-t. 3.-1- H^r H]^E S .« E l Alfij^ » ^ 5a^. °lS«fl*} £s) 3^ f>M^. "2"^ 

^£ Hfl^S]xlfe QHrtK A}-g-Slfe t>3*MI3 ^IHAS 2}^ -a-S^g- ^EflSl oVjgsq. a^o) g^o] 

-#7l ^Sflofl cflsH 0.1 i-H*l 20 #^=%7> ^ ^ Sl^s. ^ o^Cio^) #t±. 

0]2\. go] §H 2:71 <2£- ^f, -g- 1^21 H^o] ^2 ^TlH] O)-^ °1 ^-g-#611 <§7l-i- ^7}$];t}-. 01 ^-f , 

^7}fe nl^^j-s-ol ^-^S) $33 nfl 7 >^ ^#t}. 

-g- l^olH ^-S^tt ^71^ -g-<5fl-gr ^} 2j-.E.u| o}, ^rW^E^. £ ^ ^aVs).^-^. ^-§-o_«Q3 ^ ^cf. 5^ oM^o} 

7)*11«- AV-g-^- ^£ -g- gig 6|| 2l5>^, oj-£qo> ^-g-°!j-g- Aj-g-sf^ ti^Z] . Tgtfle} 7 } 7 > 

^7He|-JI (SL^r) ^ nfl^ ^ofl -g-cfl^ ^ <*7l» alSfl ^BflS. Si7] «-§-°ll 2)^ JE^A]^ ^ 

3# °J: *r SI* 

-g- ^-^^^^^-S-S)^ ^7)^ -g-^2} t = t ^SL7> °J^^ #y-8r <g$l , <^]» #^ 0.1 N ^f\^\ 1 

^7Rr ^-g- (18 ifl^l 25 V) ^} «J-g- ^^"#2] £-£o)H ^ ^o.c), aj-g- ^.^-#0) ^ ^s. 

«7lAj -g-ojjo^ ^ 7>7> ^E)oj^- nfl, ^fiAl7l7l *o> ^ 2L^VX) « ^ ^T^. 

^-7117} ^^Slii* nfl, ofl-f. s-^ ^7j- f 71 S 7 ) ££ fe ^ g-o. ^30] JlSfl/oIjxfl ^-S) 7) sfl 

-&-§- ^l7lS>7l fl«fl-H, ^31€ -U-Si-fi- 80^*1 300 X. «>^-aJ*»flfe 100 150t:2l e|9 s. 

<S ^7] f-oflAl, oJSlS. ?iSAl?J ^ $4^. ^IS^ ^^ol ^<H^ nfl^l ^l^W. -#71 ^ 

^¥^^1 sign ^3t)Ai^ ^ sat+. 



*>i^ ^-^sfrr Aj-£H§-(f-)ol S}-^§1 ^Aj^ nfl^l «^^)^^. SE?h *>ife al*^^ ^^S^# ^14*1 

?H(SEfe) ^-^Al^ ^7> 551^. °l-§-?l 5>i -£--£7> feO>^^S. AJA^ o-sl UlS^^ol ^0}^1cl-^ A>^^- Jl^gfl ^- 
^-^Sfe Cfl flV=A] ^J3_£- ^o- d 3 J?-*] gsl-AV^ 2^#Ol ^A^ J^ofl A>^-^ -8-S2}- ^<H£. ^-<g 
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A^j 2j-2-S]^, *lS^Tr ^ Afl-§-2] Aj-t^o] ^ ^ £3§ ^£0} ^ 2]~2-5j ^lS-iS., o] * ofl 

^tij-^^l fl-^* -a^^- ^7> ns^u}, AHJAj- e>di #7)1^ 700 ^fl^l 1000T:, «V^-2!S>7flfe 800 vflxl 1 

000 "C 2] ^^s. *)1 S>i €-£°1)^ 3 W*l ^r^€ ^ SW. 



i^-, S-^Sfe ^^5>i (Sfe) X Ajo]] 21*11 *^§>7fl Bfl tiVSAl ^^.SV ^-£^.4 ^ £-J£°l] 

-g- ^^21 « 0 v^ofl ojgH -ai-^r Si ^-2:^ #°11 cflsflAife olsfofl tirl-^MlsMl °1 ^g- ^-^2] 

-g- U^S} J^fo y|.^- a )s|. 7l i fe 20 m 2 /g ol ^> c ^ a^zjgl-Tllfe 30 m 2 /g ^cf d u^a) 5>7fl 40 m 2 /g 

olAj-sl 0]^^^^- 71-altf. o]x£ 3-2-ofl, ^. ^v^o} wj-ajofl n).^ wol^l a^o] 50m 2 /g o]Aj-£] a]^^* 

7}^S. 9XA. 

5E?h #^21 2:^#S] ^ ^-el^l- tij-g- £-6WH. S-Sl tifl7l D]»5H A^efe ^o)] 2 ^#ol 

Hlja^ -g-J£ollA| s>diSlfe- ^-f ^fl£ ^^O-S. ^^-t} alS'S^-i- o^^^l -^-Als>ol, 800t:^lAi sfi 4^°1 

^1 -g u s v ^2l ^-^#-2- 20 m 2 /g «l-#al3>7fl^ 30 m 2 /g C-]^- yf^-a] S>7fl^ 40 m 2 /g ^1-^-^1 ula 

7>^ ^ Xl^, 900t:o)lA-1 °fl -S- ^^21 ^^#8- 20 m 2 /g c-lAj-, «l-^-3ls>7flfe 30 m 2 /g ^1^-, 3^- 

H>^-Z)sl-7fl^ 40 m 2 /g ^l-S-21 HlS^^^-^^§) O-^^-^^cl-. ^,^-^^21 2:-^ -g-o. ^S. o] UlS^^°ll ^*flAi 
fe- "ll-f <£J:SV <I21 o>^^^- 5>fe4. 

1^21 ^21 ^ *1 e.ia%- ^^-(^ ^2^3. ^^-)2] ^Uc^xr ^ <*} 2^ ^-ol^ ^f- 

^AloV, X ^ -g-*]* °l-g-SRr ^^-°11^ 0] A^-g-ol #*fleHr ^Efl» ^-<?1# Xl^. 

#71 til-21- ^-ol, a o 1- 7 | ^"-o- ^S., u>^-3l sl-Tll #2? O.S. ja-g-5fl Hfe AV3}~§- ^EflSl ^EflS. -g 

•a-^21 #61] ^ Afl th^l-. £ *^2l 2:^-1-21 X Al Sl^ o. ojHj-^ ^ ?\]3. X| 

A ^^t\^o] X| s.^qoHl a l *H ^ ^2]si<>i ^c]-^ ^ Xl^.JE.s. ^1 av^sI 

^o.s. Afl#(<gs]s £jg ^^-)oi ^<gsui <xl-efA-i ^ i-§-*il7> *o]%^ l+^c}. ^i# ^ ^^o)) 

Wl^^-Jg Zr0 2 # ^-fWr ^^^^1^)2] olAV^l^-ol ^^flsl-fe ^ 9XA^. ¥ 

-S- t^2l h 0 v^6)1 rtl-e}- 4^ S^-S-^S- AVg(-l- ^ Efls. /fl# l iflA] 49 f^^=% ^ a] s s ^- 99 ^x] 51 fl-* 

-r Si^. «V^-*l*>7flfe- ( 1 ifl^l 30 ^ a] 99 ^a] 70f^%» Sl^. -g- ^^21 

°1 #7l*V Wl-Sl- ^-ol £.^^11- ^7>S. ^-g-^- ^-f, o] ^«.o} ^Efls. 2 A^g. ^s)]^. 7l§o.S. 0.1 ^a] 

20 aV^-3)s>7llfe l xflAl io ^^%<a *r $a^. 

^. ^ofl o)o]z\ Hiatal # S-fe :a-§-*flfe ^S. a] e. 3 ^ ^5>x1d}- o>^ #"121$. 2:Aj tg^# 7>^ 

-S- ^^2] S^l- f-2] Afl# ^21 Aj-^o. ^s S ^- AV^oflAi^ ol Ml*-*) e>7^Hl 2l*flAioV 

^SflAlC]-. 
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oli^. 3^ aV-g «M3>1 S(Hfe-) ^°fl *H*fl3.Ai Aj.-g-.gc}. oll-^ wj-g-, ofl« 

s.^ ^.4, tij-g, ^^Hr:^ «l-g-, ^iSl-'a-^rt aj-g- (hydro denitrification) , aj-g- (hydrode 

sulphurizatlon) , tthS-^l^Hr:*: 7fll! (reforming) , - 7fl^ «}-g- (steam - reforming) , 3.^*8 a]--g-( 

cracking), ^ 37} 3.^*3 «}-g (hydrocracking) . ^r^S)- aV-g-, ^± a>g, ol^^^|$ aV-g-, tr^SH^^t) *} 
-g, ^l-Si^" H^r -fM f^i JS^S* «]--§-, AV^ ^(ife) ^ aj-g., #2H^(Cla 

us) iV-g-, ufl<S 7}#2) Hfl7| 7>i ^e), l-g-^ wl-g-, o^Sl- al-g. JE^ ^o] #Q aj-g-,§- ^SRr ^nfl £E^r ^°fl X| 



-g- ^^<^1 n^S 7\*£ ^-SLQ ^2] 3 r LR± $HM «l"Sr -g-ol, tfl<£ 71^-S) «fl7l 7>i 

o.sL ^ 2:nfl %Aj ^§.0. S ^Al7l7] ^^1, ofl-s- s.^ ^EflS. #nfla- ^ g^is. ^Al^uj- 

Hrr ^ Sxr >fl2r^ £^Hl^ (monolith) 4 ifl^ ^ sHr cfl -M-g-sH, o] ifl^ '< a] 

(wash -coat)" efe -g-<HS. ^1 °fl Si**. 



i-s^h i] 

70^% ZrO 2 /30 Ce0 2 ?] -S^ ^ *!■#-§• sl^^^LS. <*7l ^sH, Ce0 2 180 g* ^5 #S 

o]s. 37l7> q= 5 nm°J # (=%=i ^ -^7fl ^]2,583,736 7l7fl^ H>6fl aj-e|- ^lSl) 7500 g# ZrO 2 20 
^=%# ^-frS]-^ €-S.ol^ 3.7)7} 100 nm < ?J * 2100 g^f -£-^^1^4. 

^tSMl 32^1 ?1 ^7) 2M °J-S.M°l-T-g- 0 -? 450 g^- %7}*\3X^. 2]^ P H^ 2f7.5c>l^ 

4. ol2r sf^ ^^§11^ n^rQ ^, #S ^f^S ^°H^ 120t;ol]^ 16 

^oHAi o^el $-£o1)^ s^a]^ ^ WcH^l a^^^c. tq-g-jij- ^ BET 7>^nf : 

- 600 t:, 6 ^1?V: 76 m 2 /g 

- 800 °C, 3 Al?V: 34 m 2 /g 

- 900 "C, 6 <M*h 25 m 2 /g 

- ^11 Jl-g-^l -^-S- Zn0 2 #^ ^5^^=%Ce0 2 S. o-|=.o1^j7 : jx-g^o} 0]^^^^ 5g^. 37lfe o^ 10n m o J. 

- ^12 Ce0 2 ^2^ 40 ^% Zr0 2 S. o) =.^^31; o] Jl-g^o} o]^ ^^o] sg^. 37lfe 0^= 9 

S^V, lOOOt:^^ « r 4iAiy ^ <gcH^l ^^^.^ a}-^ ^o. ^.^ ( 0SC )^. s]-7l Aj^oil rr^Ai ^^g^^. olufi, 
?1 &■& 3.8 ml CO/g CeO 2 olSi^. 
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lOOOt:^^ *>^a1?1 s§s§& o.3 g ^olalS ^ 2 *}°} % -B-^ 10 l/h3 <t-§-_°s ol-f-oj^ ^elsl-^cf. <>1 

7}^] 5 % ^512} 3t±r 2.5 -*h^« ^ 3 6fl3. ^^l^. 

- 400 ts ^ 

- li 



- I^^l CO «^ 



- <a^2| Afls.^ * 



- CO ^ ^ 0 2 Jultfl 

ii-n- -g- 5 ^ ^ U A *%A-s\7\ CO ^ 0 2 !^ atfl 0 l^^^lfe #7l a^o] 

S}tt Ce0 2 lg # t^Hr 3§5CO ^a|^= (ml)* ^ 5^1}. 

a)-a. -g-5g=-£- m i o 2 /g Ce0 2 ^3. u|-EKH7l ^sM^ m i CO/g Ce0 2 ^3. i-W\H #7] 2S. tPf-o^t*. 

[^Hl 2] 



^ ^S-OlE. 3717} °t 50 nm o] x| safe- ^-i- AV-g-Sfir 3(r=10)# ^1^5>J2fe- 1 4 ^-QJ*V ^03. ^6j) 

- BET 20m 2 /g 

* 74|1 ul-MI: Zr0 2 ^2] «J= 25^^=%^ Ce0 2 S ol-f-o^ji, o] ja-g-*fi# ^ /gaffe. n | ± ;^2| 37 lfe aj= n n 

* Ce0 2 ^2l Zr0 2 3. ol-f-o^ji, o] jn-g-*fl* ^Sfe v]± ^2) jg^. S7 j^ ot 6 5 nm oj 
lOOOt^H SV^a]?] <*g4«<fl cflsfl j;L-° -§-;§= o. 2 8 ^ CQ/g Ce0 ? e>]£t} 

[^*H1 3] 

^-g- -1-SolH. 37|7V 15 nm?l Afl-f- ^-g-gj-fe ?j(r=6.5)* TflsqsKiife -gA^ 1^ 0.3. ^s&t} 

900t:°lH 6 AlS f-?V S>iAl^l ^ £<H*|fe <$^#fi) BET ulS^^g- 22m 2 /g°l£ c K 
[^^Hl 4] 

Al 2 0 3 15 £^§51 ^Si4. 



f-^-SI 10-0295168 



900*0 <HH 6-^1?} g-9j SVdiAl?] J?- <gcH^ Ag^.g.o] BEX ula^^^a- 39 m 2 /g°l£i}. 



5 («lmo||)] 



3(r=2)-fr ^lsq*>^2^ ^AHl isf ^.Qjsl- b^os ^sg 



900t:°)l^ 6^1?J =-<?]- Sl-iA]?! ^ <*o]z\ BEX u] K t£ 2j°. ^-jq. 10 m 2/ g o}£t}. 

lOOOt:^^ *>±:A}?1 ^^-ofl cflsT) ^3 A>i .51 -fj- *s|- 1.6 ml CO/g CeO 2 °lS}t}. 

[^a]o}) 6 (OlSofl)] 

35" aj^l ^ 50nm<?l 3-5.3^- * ^ 33<>1 q= 15 ^-f- ^ A}-g-*H- 3} (r=3.5) 

900"C°1)A1 6Al?l ^g-°J 5>4iAl?l Jf <*o^ -^^#21 BET 18 m 2 /gol^^. 

[-y^Hi 7 (ti]ia<m)] 

sl-iiAl?] ^ ^xl^r 3* AV^-g-cq ^^=Hl7> ZrO 2 80 % ^ Ce0 2 20 %7> ^ ^ ^Tfl sfe ujs. 1 

A1 ^*8z\<a^. 

01-2}. ^-ol s].^ *,g. ^£#-1- <^4Al^A^ tf^g ^ Afl2jAl?l31 aj^^O^. 32*1 St*. 

pH 4 S pH 8 *1*H1<*1 Jr A <§^#-§- "§-71 ^oflAi 900t^Ai 6Al^> =-?_> SH^l?] ^ "g^xl B HT 

lOm^golSi^. 

(57) If 3] 2j-<H 
^T 1 * 1. 

(i) 4)# M "T 2 "^ sfe ^7^1-2] 33 r 2 o)l cfl^- X] 5.3^- ^S>fe ^T-l-l-S} 33 rj 2) V] r°l 5 ©I 

-#6}5L 167 ^l^Kl Xl a ^ ^ ^ 2)^ S.^ SfrflJ-^aJ «H1 tfl-g-SRr H]sL £^-5fe #3], ( U ) 

^7l» ^7fSfe (hi) o)£% Qo] is}a) AgA$£ Sj^*}fc #31 ^ ( iv ) Aj-7] S| ^ 

#-§- *>a-a1?)^ 3j-§- Sj-fe x] ^ xfl^-oq £tg- 7 )^fl 2^ #2} >H2 ijj-ig . 

Xl^Ai, AJ-7] x] sja%- f^Sfe °Ja)-#^ r ! °1 5 nm 500 nm°J 5J-ir ^-^^-S. « 0 > 
3. 

*123M Xi^A^, a 0 V 7 1 ^S^lr^l lOnmifl^l 200 nm?] ^# ^-=8^-3. 

^11* tfl^l 3%!- % °]± & ^Hl 9X°]*\, ^7l ^--1- ?Aj oj^so^ 33 r 2 ^> 3 nm ^a] 100 nmt! % 
* -s-xl j=L3. gj-fe- #<g. 
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^T 1 -^ 5. 

*fl4%Ml 5a°i*1. ^ 3)^ r 2 7> 5 nm ifl^l 50 nm°l ^-fr ^ <5>fe 
^T 1 ^" 6. 

^Ill* Ifl^l 3%1" ^ ^ *V %M1 5a°1-H, Hi i*l 10 oliMa! 167 D|n>Ol -f. S.^ 0_ S 5)-^ ig-<g _ 

3 T 1 * 7. 

*H6*SM Sa°W. «1 r °l 20 ©l-S-olJl 167 ^-?V<a 3J-§- f^g. <5>£. w 0 V^. 
^ ^ 8. 

>lll% v *fl*l 3* ^ ?V SH*!, #7) £^-§-°ll X) a]-S}-# ^(SE^r) 4# 'ttsHr^ HlS'gaj^- -§3} o. S 

<y-3 ^-ai 7] 7l fl^ Ai^o.^ -a^e) ^01^-, £-§-, ^f-, -f-i, El ^, u>M"b-, q 

ftt. 0)+^ ^oflAi Aiaj^ i£SL ^ ^iS.^ $7}i5}±t f^AS. *Kr «o V ^. 

^ t 2 -^ 9. 

^7SN 5a<H^. ^ «.ol ^ ^nl^- 5 fli f^l^ Aisj-g #^0] 30] w 0 V^. 

^T 1 ^ 10. 

31 Hp* 11. 

*1110<IH1 9X°]*1, <$3.Ho} ^-g-^ol A>-g-Sl^ 3* f^AS Sfe ig-ig. 
^T 1 "^ 12. 

^1* >fl*l 3*8" ^ <>l2=i ^ *ofl 5a°H. -#7l <S7l2] $7>« 3*1 ^-e-#2l p H7> 4 ©l^-ol ^ nfl^l ^©Hr 

^T 1 ^ 13. 



^112%H1 5a<H^. P H7> 7 °l-£<3 5J* t^ia w o v^. 

^T^d" 14. 

*0l* 3* ^ # %H1 sa°H. ^"71 ^^#ol o^al-oil o^sfl Sl^sl^ sfe 
^T 1 *^ 15. 



^T 1 *^ 16 
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17. 

*fli* 3%> # & 5a°H. sHL7> 700<C tfl*l iooot:2i €-£o)]^ ^^e)^ j}$ o_s. sj-fc- # 

^n 1 ^ 18. 

»li73H $X°1*\. #7) *£7>800t: vfl^l looot;^ 3# ^-^^.s sfe w 0 v ^. 

^T 1 "* 19. 

Jflllh ifl*l ^ ©12=. ?V Sl°l^. i.^f ^EflS. *1 aa^. 5i tfl^i 99 ^ ^.g. j ^ 49 f-fi- 

Sfe 2:^-§-# <27l flsV « 0 V^. 

^t 1 ^- 20. 

^119%H1 9X°]*\, S-^S ^# ^EflS. 0.1 vfl^l 20 ^^=%» ^7> «-B-«>fe <*7) w c v^. 
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